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PRELIMINARY AMENDMENT 



BOX: PCT 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 



New York, New York 
July 11,2002 



Prior to calculation of the filing fee and before examination, kindly amend the above 



captioned application as follows: 



i «V,'*1« ''C.Si „'",h '47*tt ",«r.V «t; *t..-H .*»" frVn r.ft.- « r ,,iil£" 



TN THE CLAIMS : 

Please cancel claims 1-2, without prejudice. 

Please add the new set of claims 3-4 set forth on the enclosed pages. 
IN THE ABSTRACT : 

Delete the "Abstracf'on the PCT cover sheet and replace it with the "Abstract of the 
Disclosure" set forth on a separate sheet attached hereto. 

REMARKS 

An abstract has been provided on a separate sheet; and the claims have been amended 

to conform to U.S. practice. 

Accompanying this communication is a literal English translation of the above 
identified application, and the fee of $130.00 as set forth under 37 C.F.R. § 1.492(f). The 
undersigned attorney asks that the English translation be used as the copy for examination purposes 
as required under 37 C.F.R. §1.52. 

If there are any additional charges, or any overpayment, in connection with the filing 
of this Communication, the Commissioner is hereby authorized to charge any such deficiency, or 
credit any such overpayment, to Deposit Account No. 1 1-1 145. 

Wherefore, an early action on the merits is earnestly solicited. 

Respectfully submitted, 

KIRSCHSTEIN, OTTINGER, ISRAEL & SCHIFFMILLER, P.C. 
Attorneys for Applicant(s) 
489 Fifth Avenue 

New York, New York 10017-6105 
Tel: (212)697-37; 
Fax: (212)949-^9( 



Alan Israel 
Registration No. 27,564 





ABSTRACT OF THE DISCLOSURE 

A balun, which takes up very little space and which is economical to produce, 
consists of four interconnected planar lines. One end of a first line is configured as a first 
symmetrical terminal. The other end of the first line is connected to the adjacent end of the second 
adjacent line. The end of the second line that is connected to the first line forms an unsymmetrical 
terminal, while the other end of the second line is connected to ground. The end of the third line, 
which is adjacent to the second line, is connected to ground, this end being adjacent to the 
unsymmetrical terminal. The other end of the third line serves as a second symmetrical terminal. 
The end of the fourth line that is adjacent to the second symmetrical terminal is connected to ground, 
the other end being connected to the end of the second line that forms the unsymmetrical terminal. 
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NEW CLAIMS 



3. 



A balun, comprising: four coupled planar lines running next to each other; 



one end of a first of the lines serving as a first balanced connection gate; the other end of the first line 
being connected to one end of a second of the lines adjacent to the other end of the first line; the one 
end of the second line being connected to the first line and serving as an unbalanced connection gate; 
the other end of the second line being connected to ground; one end of a third of the lines lying next 
to the unbalanced connection gate and being connected to ground; the other end of the third line 
serving as a second balanced connection gate; one end of a fourth of the lines lying next to the 
second balanced connection gate and being connected to ground; and the other end of the fourth line 
being connected to the one end of the second line forming the unbalanced connection gate. 



which corresponds to roughly one-quarter of an average operating wavelength of the balun. 



4. 



The balun according to claim 3, wherein the four lines have a coupling length 
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TCA Translation 



Balun 
Prior art 



The present invention concerns a balun, consisting of four coupled planar lines running next to 
each other, with an unbalanced connection gate and two balanced connection gates. 

Baluns are known to be transitions between balanced and unbalanced transmission lines. A 
balanced line exists when a signal being transmitted over it does not have ground as reference 
potential. On the other hand, an unbalanced transmission line is connected on one side to 
ground, so that a signal being transmitted over it has ground as reference potential. Baluns of 
this type are used, for example, at the inputs and outputs of quadruplex mixers or amplifiers or 
modulators, etc. 

The balun just mentioned, consisting of four planar lines connected to each other, is known from 
DE 197 29 761 Al. This balun consists of two 3 dB couplers, each of which consist of two 
planar lines coupled over a length of A/4. Each of the two couplers is designed in the form of a 
two-pole band pass filter, in which one is configured in an open circuit configuration and the 
other in a short circuit configuration. The two quarter-wavelength couplers are connected to 
each other so that a three-gate balun is produced, having one connection for unbalanced signals 
and two connections for balanced signals. The opposite ends of the two lines in the line coupler 
in the open circuit configuration are at no-load. Another end of the two lines serves as balanced 
connection. The opposite end of the other line is connected to one end of one of the two line 
couplers designed in the short circuit configuration. Two opposite ends of the two lines are 
contacted with ground from this line coupler, and another end of a line forms an additional 
connection for balanced signals. The two line ends of the two line couplers connected to each 
other form the connection gate for unbalanced signals. In order to achieve a narrow 3 dB 
coupling between the lines, the balun is designed in multilayer technology. The manufacturing 
cost is therefore high, which is unfavorable for mass production. 



Task and Solution of the Invention 



Translated by: 

TCA-Translation Co. of America 2 

1 0 West 37th Street (212) 563-7054 

New York, N.Y. 10018 1 ; 



TCA Translation 





TCA Translation 



The underlying task of the invention is to provide a space-saving balun that is as simple as 
possible to manufacture. 

This type of balun is constructed as follows according to the features of Claim 1. One end of a 
first of four lines serves as a first balanced connection gate. The other end of this first line is 
connected to the end of the second line adjacent to it. The end of the second line connected to 
the first line forms the unbalanced connection gate, and the other end of the second line lies at 
ground potential. The end of the third line lying next to the unbalanced connection gate adjacent 
to the second line is contacted with ground, and the other end of the third line serves as second 
balanced connection gate. The end of the fourth line lying next to the second balanced 
connection gate adjacent to the third line is contacted with ground, and the other end of the 
fourth line is connected to the end of the second line forming the unbalanced connection gate. 

According to a subclaim, the coupling length of the four lines corresponds to roughly one-fourth 
the average operating wavelength of the balun. 

Description of a Practical Example 

The invention is further explained below with reference to a practical example depicted in the 
drawing: 

The balun depicted in the drawing consists of four planar lines 1, 2, 3 and 4 running next to each 
other. The line length, over which the lines 1, 2, 3 and 4 are coupled to each other, amounts to 
about one- fourth of the average operating wavelength of the balun. 

One end of the first line 1 is designed as connection gate 5 for the balanced signal. The other 
end of the first line 1 is connected conducting to the end of the second line 2 adjacent to it via an 
air bridge 6. The same end of the second line 2 is designed as connection gate 7 for unbalanced 
signals. The end of the second line 2 opposite this connection gate 7 is contacted with ground 8. 
The short-circuit to ground is accomplished in known fashion by means of contacting in the 
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substrate carrying the planar lines 1, 2, 3, 4 to a ground surface applied to the bottom of the 
substrate. 

The end of the third line 3, adjacent to the ground short-circuit 8 of the second line 2 from the 
third line 3 running next to the second line 2, is designed as a second balanced connection gate 9. 
The end of the third line 3 opposite this connection gate 9 is provided with a ground connection 
10. 

The end of the fourth line 4 adjacent to the connection gate 9 of the third line 3 is also provided 
with a ground contact 1 1 . The end of the fourth line 4 opposite this ground contact 1 1 is 
connected to the end of the second line 2 via an air gap 12, which is designed as an unbalanced 
connection gate 7. 

Deviating from the practical example depicted in the drawing, the two ends of lines 2 and 4 lying 
at ground potential can be contacted with each other via an air gap. One of the two contacts 8, 
1 1 can then be saved for the ground line. 
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Claims 



1 . Balun, consisting of four coupled planar lines (1,2,3,4) running next to each other, with 
an unbalanced connection gate (7) and two balanced connection gates (5, 9), characterized by the 
fact 

- that one end of a first one of the four lines serves as a first balanced connection gate (5), 

- that the other end of this first line (1) is connected to the end of the second line (2) adjacent to 
it, 

- that this end of the second line (2) connected to the first line (1) forms the unbalanced 
connection gate (7) and the other end of the second line (2) lies at ground potential (8), 

- that, from the third line (3) adjacent to the second line (2), the end lying next to the unbalanced 
connection gate (7) lies at ground potential (10) and the other end serves as second balanced 
connection gate (9), 

- and that the end of the fourth line (4) adjacent to the third line (3), lying next to the second 
balanced connection gate (9) lies at ground potential (1 1) and the other end is connected to the 
end of the second line (2) forming the unbalanced connection gate (7). 

2. Balun according to Claim 1, characterized by the fact that the coupling length of the four 
lines (1, 2, 3, 4) corresponds to roughly one-quarter of the average operating wavelength of the 
balun. 
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(57) Abstract: The invention relates to a balun which takes up very little space and which i<- economical to produce Said balun 

consists of four in tcrconnectsd plaDar lines (I, 2. 3. 4). One end of a first line (1) is configured as a first symmetrical terminal (5) 
The other end of said first line (1) is connected to the adjacent end of the second adjacent lin^ (2). The end of the second line (2) 
— connected to the first line (1) forms an asymmetrical terminal (7), *hile the other end of the second line (2) is connected to 

earth (8). The end of the third line (3), which is adjacent to the second lire (2), is connected to earth (10), said end being adjacent to 
the asymmetrical terminal (7), The other end of said third line serves as a second symmetric il terminal (9). The end of the fourth 
line (4) thai is adjacent to the second symmetrical terminal (9) is connected to earth (11), the other end being connected to the end 
of the second hne (2) thai forms the un symmetrical terminal (7). 
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Customer 
Number 



or label | 



David B. Kirschstein, Esq. 

Alan Israel, Esq. 

Martin W. Schiftrniller, Esq. 



17.244 
27,564 
30,421 



I I Additional attomey(s) and/or agent's) named on a supplemental sheet attached hereto. 



Registration 



II correspondence to: Q 



Customer 
Number 



or label 



OR IS 



FiD In 



Name KIRSCHSTEIN. OTTINGER. ISRAEL & SCHIFFMILLER, P.C. 



Address 
City 1 



Address 489 Eifth.Avenue- 



New Yorfr 



Country 1 United States 



I Sta te | New Yor k I ZIP I 10017-6105 

| Telephone | (212)697-3750 1 Fax 1(212)949-1690 



I hereby dedans that all statements made herein of my own knowtedoe are true and that all 
be true: and further that these statements were made with the knowledge that willful false statements 
imprisonment or both, under Section 1001 of TWe 15 of the United States Code and that such wtttfuJ 
the application or arty patent Issued 



Name of Sole or First Inventor 



made on information and belief are believed to 
and the Ske so made are punishable by fine or 
false statements may jeopardize the validity of 



Given 



Inventor's 



Hardial 



I Middle 




Family 


| Initial 




Name 



A petition has been filed for this unsigned inventor 



GILL 



Residence: City 



Post Office Address 



Post Office Addraas 



State 



Date 



Suffix 
••a- Jr. 



3> f^erVK 



Country 



Germany OBX^ 



Clteenshto British 



Elly-Heuss-Knapp-Weg 38/3, 71522 Backnang, Germany 



ctt * Germany 



State 



np 71522 



Country 



GErmany 



Applicant 
Authortty 



□ Additional inventors are being named on supplemental sheet(s ) attached hereto 



